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wherein said semiconductor island of p-channel thin film transistor has a hole 
mobility in the range of 10 cm 2 /Vsec or more and said semiconductor island at n-channel thin 
film transistor has an electron mobility in the range of 15 cm 2 /V sec or more, 

wherein at least one of said semiconductor islands corpfrises boron at a 
concentration in the range of lxlO 15 to lxl0 18 cm' 3 , and 

wherein each of said semiconductor islands has a thicknes/ in the range of 5000 A 

or less. 

v 22. (Amended) A semiconductor circuit having a pixel portion and a shift register, 

said shift register including at least one pair of complementary p-chatnnel and n-channel thin film 
transistors, and said pixel portion including at least one thin/film transistor, each of said 
transistors comprising: 

a crystalline semiconductor island on an insulting surface, said semiconductor 
island having source and drain regions and a channel re£ 

a gate insulating film adjacent to at leasTSa^hannel region; 

a gate electrode adjacent to said gate insulating film; and 

a leveling film covering each of said thin film transistors in both of the pixel 
portion and the shift register, / j 

wherein said semiconductor island of p-channel thin film transistor has a hole 
mobility in the range of 10 cm 2 /V-sec or more anc? said semiconductor island of n-channel thin 
film transistor has an electron mobility in the range of 15 cm 2 /V- sec or more, 

wherein at least oneV of said Semiconductor islands comprises boron at a 
concentration in the range of lxl 0 1 5 to r^l^cm 3 , and^^/' 

wherein each of said semicon&ete*4stands has a thickness in the range of 5000 A 
or less. / 

23. (Amended) A semiconductor circuit having a pixel portion and an inverter, said 
inverter including at least one pair of complementary p-channel and n-channel thin film 
transistors, and said pixel portion including at least one thin film transistor, each of said 
transistors comprising: / 

a crystalline semiconductor island on an insulating surface, said semiconductor 
island having source and drain regions and a channel region; 

a gate insulating f^m adjacent to at least said channel region; 
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a gate electrode adjacent to said gate insulating film; and 
a leveling film covering each of said thin film transis/ors in both of the pixel 
portion and the inverter, / 

wherein said semiconductor island of p-channel thin/ film transistor has a hole 
mobility in the range of 10 cmVVsec or more and said semiconductor island of n-channel thin 
film transistor has an electron mobility in the range of 15 cm 2 /V sec4r more, 

wherein at least one of said semiconductor islands comprises boron at a 
concentration in the range of 1 x 10 15 to lxl 0 18 cm" 3 , and 

wherein each of said semiconductor islands hasA thickness in the range of 5000 A 

or less. 

24. (Amended) A semiconductor circuit having a pixel portion and a clocked inverter, 
said clocked inverter including at least one pair of complementary p-channel and n-channel thin 
film transistors, and said pixel portion inctaoTn^atJ^t one thin film transistor, each of said 
transistors comprising: ^ /^^\ 

a crystalline semiconductor island on an insulating surface, said semiconductor 
island having source and drain regions and a channel region; 

a gate insulating film adjacent to a/least said channel region; 
a gate electrode adjacent to said gate insulating film; and / 
a leveling film covering each/of said thin film transistorsin both of the pixel 
"portion and the clocked inverter, / 

wherein said semiconductor island of p-channel/thin film transistor has a hole 
mobility in the range of 10 cm 2 /V sec or more and said semiconductor island of n-channel thin 
film transistor has an electron mobilit/i^he^am>eofJ^m^A^-sec or more, 

wherein at least orie of said semiconductor islands comprises boron at a 
concentration in the range of lxlOr to lxlO 18 cm" 3 , and 

wherein each of said semiconductor islands has a thickness in the range of 5000 A 
or less. / 

25. (Amended) An active matrix display device having a pixel portion and a driver 
circuit portion, said driver circuit portion including at least one pair of complementary p-channel 
and n-channel thin film /transistors, and said pixel portion including at least one thin film 
transistor, each of said transistors comprising: 
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a crystalline semiconductor island on an insulating surface, sai</ semiconductor 
island having source and drain regions and a channel region; 

a gate insulating film adjacent to at least said channel region; and a gate electrode 
adjacent to said gate insulating film; and / 

a leveling film covering each of said thin film transistors in both of the pixel 
portion and a part of the driver circuit portion, / 

wherein said semiconductor island of p-channel thin film transistor has a hole 
mobility in the range of 10 cm 2 /Vsec or more and said semiconductor island of n-channel thin 
film transistor has an electron mobility in the range of 15 cm 2 /V-sec or more, 

wherein at least one of said semiconducto/ islands comprises boron at a 
concentration in the range of lxlO 15 to lxlO 18 cm" 3 to control an absolute value of a threshold 
voltage of said n-channel thin film transistor to be substantially the same as an absolute value of 
a threshold voltage of said p-channel thin fikjHrarsistor^nd 

wherein each of said serm<5onductor islands has a thickness in the range of 5000 A 
or less. / I 

26. (Amended) A semiconductor circuiyhaving a pixel portion and a shift register, 
said shift register including at least c>pe pair of complementary p-channel and n-channel thin film 
transistors, and said pixel portion Including a/least one thin film tr^sistor, each of said 
transistors comprising: \^ j 

a crystalline semiconductor island on an insulating/surface, said semiconductor 
island having source and drain regions and a cfraqnel region; 

a gate insulating film adjacent to at least said channel region; 
a gate electrode adjacent to^/aid gate insulating film; and 

a leveling film covering each of said thin film transistors in both of the pixel 
portion and in the shift register, / 

wherein said semiconductor island of p-channel thin film transistor has a hole 
mobility in the range of 10 cm 2 /V-sec or more and said semiconductor island of n-channei thin 
film transistor has an electron mobility in the range of 15 cm 2 /V-sec or more, 

wherein at least one of said semiconductor islands comprises boron at a 
concentration in the range of lx40 15 to lxlO 18 cm' 3 to control an absolute value of a threshold 
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voltage of said n-channel thin film transistor to be substantially the same as an abs/lute value of 
a threshold voltage of said p-channel thin film transistor, and 

wherein each of said semiconductor islands has a thickness in th/range of 5000 A 

or less. 

27. (Amended) A semiconductor circuit having a pixel portioned an inverter, said 
inverter including at least one pair of complementary p-channel a^d n-channel thin film 
transistors, and said pixel portion including at least one thin filr/ ransistor, each of said 
transistors comprising: // 

a crystalline semiconductor island on an insulating surfifce, said semiconductor island 
having source and drain regions and a channel region; 

a gate insulating film adjacent to at least saidonannel region; 
a gate electrode adjacent to said gate insulating film; and 



film transistors in both of the pixel 



a leveling film cover^Hg'each ITf $ 
portion and the inverter, 

wherein said semiconductor island Of p-channel thin film transistor has a hole 

mobility in the range of 10 cfa/Vsec or more zA said semiconductor island of n-channel thin 

/ / ' 

film transistor has an electroh mobility in the range of 15 cm2/V-sec or more, 

east one of said /semiconductor islands comprises boron at a 



wherein at 
concentration in the range o 
_voltage of said n-channel thii 



t ixlO " to 



18 3 s 

0/ cm" to control an absolute/falue of a threshold 



itor to be substantially same th/as an absolute value of 
a threshold voltage of said p-cha\uiel tidn fi'lm transistor, and 

wherein each of saioNmiiconductor islands has a^luckness in the range of 5000 A 

or less. 



28. (Amended) A semiconductor circuit having a pixel portion and a clocked inverter, 
said clocked inverter including 7 at least one pair of complementary p-channel and n-channel thin 
film transistors, and said pi^el portion including at least one thin film transistor, each of said 
transistors comprising: 

a crystalline semiconductor island on an insulating surface, said semiconductor 
island having source andMrain'regions and a channel region; 

a gate insulating film adjacent to at least said channel region; 
a gate /lectr6de adjacent to said gate insulating film; and 
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a leveling film covering each of said thin film transistors in/both of the pixel 
portion and the clocked inverter, / 

wherein said semiconductor island of p-channel thin fill/ transistor has a hole 
mobility in the range of 10 cm 2 /V-sec or more and said semiconducto/island of n-channel thin 
film transistor has an electron mobility in the range of 15 cm 2 /V-sec of more, 

wherein at least one of said semiconductor isjands comprises boron at a 
concentration in the range of 1 x 10 15 to lxlO 18 an 3 to controLan absolute value of a threshold 
voltage of said n-channel thin film transistor to be substantial^ the same as an absolute value of 
a threshold voltage of said p-channel thin film transistor, an/ 

wherein each of said semiconductor island/has a thickness in the range of 5000 A 
or less. / 

29. (Amended) An active m atrix dj| glav/device having a pixel portion and a driver 
circuit portion, said driver circuit#6rtion includinpsyeast one pair of complementary p-channel 
and n-channel thin film trans/stors, and said /ixel pWon including at least one thin film 
transistor, each of said transistors comprising: / 

a crystalline semiconductor i#and on an insulating surface, said semiconductor 
island having source and drain regions and/4 channel region; / 

a gate insulat ng film adja/ent to at least said channe/region; 
a gate electrode adjacent to said gate insulating fibft; and 

a leveling filn\ covering each of said p-channej^nd n-channel thin film transistors 
in both of the pixel portion anoSa pjfrt of the driver circuit portion, 

wherein said seycbsducto^shm^ thin film transistor has a hole 

mobility in the range of 10 cnf/V-sec or more and said semiconductor island of n-channel thin 
film transistor has an electro/ mobility in the range of 15 cm 2 /V-sec or more, 

wherein at/least one of said semiconductor islands comprises boron at a 
concentration in the rang/of 1 x 1 0 1 5 to 1 x 1 0 1 8 cm' 3 , 

wherein/teach of said semiconductor islands has a thickness in the range of 5000 A 
or less, and / 

whafein each of said semiconductor islands comprises oxygen at a concentration 
not higher than 7/l0 19 cm" 3 . 
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30. (Amended) A semiconductor circuit having a pixel portion md a shift register, 
said shift register including at least one pair of complementary p-channel and n-channel thin film 
transistors, and said pixel portion including at least one thin film transistor, each of said 
transistors comprising: / 

a crystalline semiconductor island on an insulating surface, said semiconductor 
island having source and drain regions and a channel region; / 

a gate insulating film adjacent to at least said chajfrtel region; 

a gate electrode adjacent to said gate insulating/film; and 

a leveling film covering each of said thin/film transistors in both of the pixel 
portion and the shift register, / 

wherein said semiconductor island V /-channel thin film transistor has a hole 
mobility in the range of 10 cm 2 A^-sec^fmore^d-^ semiconductor island of n-channel thin 
film transistor has an electron mobiHty in the range^of 15om 2 /V-sec or more, 

wherein at least /one of said /emiconductbf islands comprises boron at a 
concentration in the range of lx/o 15 to lxlO 18 am' 3 , 

wherein each offeaid semiconductor islands has a thickness in the range of 5000 A 
or less, and / / 

wherein each ot said semiconductor islands comprises oxygen at a concentration 
not higher than 7x1 0 19 cm' 3 . \ / / 

31. (Amended) A semiconductor circuit having a/pixel portion and an inverter, said 
-inverter including at least one Yair of complementary p-channel and n-channel thin film 
transistors, and said pixel portion lh6l^ding3tJe^st one thin film transistor, each of said 
transistors comprising: / 

a crystalline Semiconductor island on an insulating surface, said semiconductor 
island having source and drain regions and a channel region; 

a gate inflating film adjacent to at least said channel region; 

a gate efectrode adjacent to said gate insulating film; and 

a leveling film covering each of said thin film transistors in both of the pixel 
portion and the inverter, 



8 



Docket No. 0756-2203 




wherein said semiconductor island of p-channel thin film transistor has a hole 
mobility in the range of 10 cm 2 /V-sec or more and said semiconductor islajid of n-channel thin 
film transistor has an electron mobility in the range of 15 cm 2 /Vsec or mc 

wherein at least one of said semiconductor island/ comprises boron at a 
concentration in the range of lxlO 15 to lxlO 18 cm' 3 , 

wherein each of said semiconductor islands has a tifickness in the range of 5000 A 

or less, and 

wherein each of said semiconductor islands comprises oxygen at a concentration 
not higher than 7xl0 19 cm" 3 . 

32. (Amended) A semiconductor circuit havAg a pixel portion and a clocked inverter, 
said clocked inverter including at least one p&r of cjztaplementary p-channel and n-channel thin 
film transistors, and said pixel portiik includin^t^least one thin film transistor, each of said 
transistors comprising: 

a crystalline semiconductor island on an insulating surface/said semiconductor 



island having source and drain r< 
a gate insulating 
— a gate electrode a 



and^a channel region; 
Ilm adjacent to at least said channel region; 
to said gate insulating film/and 
a leveling film coWng each of said thin film^ansistors in both of the pixel 
portion and the clocked inverter, 

wherein said s^iconductbi^islm^ thin film transistor has a hole 

mobility in the range of 10 chi 2 /V-sec or more and said semiconductor island of n-channel thin 
film transistor has an election mobility in the range of 15 cm 2 /V-sec or more, 

wherein /at least one of said semiconductor islands comprises boron at a 
concentration in the dnge of lxlO 15 to lxlO 18 cm" 3 , 

wherein each of said semiconductor islands has a thickness in the range of 5000 A 

or less, and 

therein each of said semiconductor islands comprises oxygen at a concentration 
not higher tlfan 7xl0 19 cm' 3 . 



^^qJ^ I 41 * (A 1 * 1 ^^) A* 1 active matrix displayydevice including a pixel portion and a driver 




circuit portion comprising: 

a plurality of pixel eleci 




insulating surface; 
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a first plurality of thin film transistors being formed in thejx^el portion on said 
insulating surface and being connected to said pixel electrodes; 

a second plurality of thin film transistors being forfhed in the driver circuit portion 
on said insulating surface, said secpnd-pku^Kty of thin film transistors including at least one pair 
of complementary p-channel ana n-channel thin^Hfcransistors; and 

a leveling film covering both of the first and second plurality of thin film 
transistors in the pixel portion and a nan of the driver circuit portion, 

wherein said sboprfd plurality of thin film transistorsin said driver circuit include 
channel semiconductor lay^rs\having at least one of an electrop^mobility 15 cm 2 /Vsec or more 
and a hole mobility pfiO cmVv^ec or more, 

erein each of tn^clianneL^ layers comprises boron at a 

concentrajkm in the range of lxlO 15 to lxlO 18 cm" 3 , and 

wherein each of said channel semiconductor layers has a thickness of 5000 A or 

le^. 

43. (Amended) A device according to claim 41 wherein said semiconductor is silicon. 

44. AmendedjSA device according to claim 41 wherein each of the first and second 
plurality of said thin filmVransistors comprises a gate electrode formed over said channel 
semiconductor layers having aNgate insulating film therebetween. 

48. (Amended) A device according to claim 41 wherein said channel semiconductor 



layers exhibit a Raman peak shifted to a lower frequency side from 522 cm 




55. (Amended) A device according to any one of claims 21, 25, and 29 wherein said 
source and drain regions of n-channel thin film transistor are introduced with phosphorus at a 
dose of lxl0 15 to 5xl0 15 cm~ 2 . 

59. (Amended) A device according to any one of claims 21, 25, 29, and 41, wherein 
said leveling film comprises an organic resin. 





^\jp> 6L (Amended) A circuit according to any one of claims 22-24, 26-28, and 30-32, 
wherein said semicohductor island of p-channel thin film transistor has a hole mobility in the 
range of 200 cm 2 A^-secW less and said semiconductor island of n-channel thin film transistor 
has a electron mobility in tnfeirange of 300 cm 2 /V*sec or less. 

62. (Amended) A device according to any one of claims 21, 25, and 29, wherein said 
semiconductor island of p-channel thin film transistor has a hole mobility in the range of 200 
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CjCyylv cm 2 /Vsec or less and said semiconductor island of n-channel thin film transistor has a electron 
mobility in the range of 300 cm 2 /V-sec or less. 

63. (Amended) A device according to claim 41, wherein said second plurality of thin 
film transistors in said driver circuit include channel semiconductor layers having at least one of 
an electron mobility 300 cm 2 /Vsec or less and a hole mobility of 200 cm 2 /Vsec or less. 





